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Description 

[0001] The present Invention relates to a connection 
assembly for connecting two elongate elements at an 
jntersectlon. Such connections are useful in various 
commercial applications where one element such as a 
tube or a rod is to be connected at an angle with another 
tube. Commercial applications would include the pro- 
duction of grids, fences, cages. Applications are also 
foreseen in the furniture and aircraft industries as well 
as in the packaging and transportation of freight. 
[0002] The Gennan Patent DE-C-33 44 351 discloses 
a grid arrangement wherein plate-like carrier rods are 
provided with oval holes therethrough. Cross-connector 
tubes are passed through the holes in perpendicular ar- 
rangement. After having passed through the holes, the 
tubes are mechanically deformed on either side of the 
hole to produce a connection at the Intersection. 
[0003] GB 2 303 653 A shows a connecting assemlly 
and a grid construction according to the preambles of 
claims 1 and 17. 

[0004] In many applications, it is desirable to have a 
lightweight construction but one of optimum mechanical 
strength. In such cases, it would be desirable to have a 
connection assembly at the point of intersection which 
can sustain high loads and which does not deteriorate 
under fatigue. Moreover, the volume taken up by the 
connection should be kept to a minimum to satisfy space 
requirements. The connection assembly, particulariy 
when used to fonm a grid, should be simple and inex- 
pensive to manufacture, but at the same time be reliable 
in terms of quality of the connection. Moreover, the con- 
nection assembly should be suitable for series produc- 
tion. 

[0005] According to the present invention, a connec- 
tion assembly is provided as set forth in claim 1 , which 
satisfies the above criteria. The connection assembly 
comprises first and second elongate elements connect- 
ed to one another at an intersection. The elements pref- 
erably are connected at right angles, although other an- 
gles are possible. The first elongate element has a re- 
ceiving opening fonned therein through which the sec- 
ond elongate element passes so as to penetrate through 
the first element. The first and second elements are then 
connected to one another at one or more positions with- 
in the region of their intersection. If the two elements are 
made of metal, the connection at the one or more posi- 
tions may be performed by resistance welding. Alterna- 
tively, when the elements are made of plastic material, 
the connections can be made ultrasonic welding or in- 
duction welding. The connections can also be made by 
melt bonding or with an adhesive. As another alterna- 
tive, the two elements may be appropriately defomried 
within the region of intersection so as to produce a fomn 
fit connection. 

[0006] The inner diameter of the receiving hole of the 
first tube is preferably dimensioned with respect to the 
outer diameter of the second tube such that it passes 
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therethrough by overcoming a sl^nt f rictional force. The 
second tube therefore has a non-positive (frictional) 
connection with the first tube when mounted. This ar- 
rangement provides for stability of the connection 

5 against bending forces which will arise at the intersec- 
tion. Although this arrangement is preferred a frictional 
fit is not necessary for the present invention. 
[0007] In another embodiment of the invention, the 
central axes of the two elements Intersect one another 

10 and fonm a plane. The outer surfaces of the smaller di- 
ameter second element defines two tangential planes, 
which are both parallel to the plane defined by the centre 
axes of the two elements. The elements are connected 
to one another at two positions at these tangential 

15 planes, where the outer surface of the second element 
lies opposed to an inner surface of the first element. 
[0008] The first element comprises a tubular structure 
and is provided with one or more ridges formed along 
its interior. The crests of these inner ridges will contact 

20 or lie close to the outer surface of the second element 
when penetrated through the receiving opening. The lo- 
cations where the one or more ridges either contact or 
lie close to the outer surface provides the one or more 
contact positions. 

25 [0009] The first and second elements used in con- 
structing the present connection assembly can be of 
various shapes. For example, the first and second elon- 
gate elements can be provided in tubular fomi with a 
cross-section being substantially circular, oval, square, 

30 triangular or rectangular. In a further embodiment, the 
first element can be provided as an open profile, such 
as a U-shaped or a C-shaped profile with the receiving 
opening provided in the side legs of the profile, it is also 
possible that the second elongate element be provided 

35 in the fonm of a plate which passes through a corre- 
sponding slot in the first element as the receiving open- 
ing. 

[001 0] The connection assembly of the present inven- 
tion provides good mechanical strength and reliability of 

40 the connection, while at the same time allowing a simple 
and inexpensive manufacturing process. In the case 
that the second element penetrates the first element in 
a frictional fit, additional stability against bending mo- 
ments arising within the plane of the two elements is pro- 

45 vided. The one or more positions at which the elements 
are then connected enhances the strength against de- 
formation out of the plane of the two elements. 
[0011] Further objects and advantages of the inven- 
tion will become apparent in the following description of 

so embodiments in conjunction with the drawings. Fig. 1 to 
Fig. 3 do not show an embodiment of the invention. 

Fig. 1 shows a perspective view of an embodiment 
of the intersection of two tubular elements. 

55 

Fig. 2 shows an embodiment in which the cross- 
section of the first tubular element is rectan- 
gular. 
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Fig. 3 shows another embodiment in which ridges 
are formed on the exterior of the second ele> 
ment which penetrates through the first ele- 
ment 

Fig. 4 shows an embodiment of the connection as- 
sembly in which ridges are formed on the In- 
terior of the first element. 

Fig. 5 shows a cross-section of the embodiment of 
Fig. 4 taken along the y-z plane. 

Fig. 6 shows an embodiment In which three inner 
ridges are fomied within the first element 
such that the second element can be pene- 
trated at various angles. 

Fig. 7 shows a further embodiment in which the 
second element penetrates and contacts four 
ridges on the interior of the first element. 

Fig. 8 shows an embodiment in which the first ele- 
ment comprises a U-profile with inner ridges. 

Fig. 9 shows an embodiment in which the second 
element comprises a plate inserted in a slot 
in the first element. 

Fig. 10 shows a grid construction comprising inter- 
sections formed of the connection assembly 
of the present invention. 

[0012] Referring to Fig. 1. first and second elongate 
elements 1 , 2 are placed to intersect one another by 
penetration of the second element 2 through an opening 
3 in the first element 1 . In many applications, the receiv- 
ing opening 3 will be formed such that a right-angle in- 
tersection results, although this orientation is not nec- 
essary. The receiving opening 3 can befomied such that 
the centre axis x of the first element intersects with the 
centre axis y of the second element 2. Again, this ar- 
rangement is preferred, however, the centre axes x, y 
of the two elements may be off-set if desired for certain 
applications. 

[0013] The first and second elements 1 , 2 shown in 
the embodiment of Fig. 1 are tubular members having 
a circular cross-section. Naturally, the diameter d2 of the 
second tube is smaller than the diameter d1 of the first 
tube. Preferably the outer diameter d2 of the second el- 
ement is 20% to 30% smaller than the outer diameter 
d1 of the first element 1 . As an example, the diameter 
of the first tube 1 could be 22 mm with the diameter of 
the second tube 2 being 16 mm. 
[0014] Fig. 2 shows an embodiment in which the first 
element 1 comprises a tubular structure of substantially 
rectangular cross-section. Other tubular constructions 
are possible and are not limited to the embodiments of 
Figs. 1 and 2. For example, the first and/or second ele- 



6 777 B1 4 

ments could be tubular structureWaving a circular, oval, 
square, triangular or rectangular cross-section. 
[0015] The first and second elements 1. 2 are con- 
nected to one another at one or more positions 4 in the 

5 region of their intersection. In the embodiments of the 
Figs. 1 and 2, the first and second tubes are connected 
at two positions at either side of the intersection indicat- 
ed by the reference numeral 4. For example, when the 
elements 1, 2 are metal tubes as shown in Figs. 1 and 

10 2, the second tube 2 is inserted and property positions 
with respect to the first tube. Welding is then perfomied 
at the positions 4 under sufficient pressure to urge the 
two sides of the first tube 1 into contact with the outer 
wall of the second tube 2 under fonnation of the weld. 

IS In this embodiment, the second tube 2 requires no fur- 
ther processing once purchased from the manufacturer. 
The first tube 1 need only be provided with the receiving 
hole at the proper orientation and spacing. 
[0016] The inner dimension of the receiving opening 

20 3 fonned in the first element 1 is preferably sized with 
respect to the outer dimension d2 of the second element 
2 such that there is no play between the receiving open- 
ing 3 and the second element 2. In this preferred em- 
bodiment, thesecond element 2 is then inserted through 

25 the opening 3 under the application of force to overcome 
friction between the outer surface of the second element 
2 and the inner defining surfaces of the receiving open- 
ing 3. In this manner a non-positive frictional fit is estab- 
lished between the first and second elements 1 . 2. This 

30 construction adds to the mechanical strength of the con- 
nection assembly, particularly against bending mo- 
ments which may arise under load in the plane of the 
two elements. 

[001 7] In another embodiment as shown in Fig. 3, the 

35 second element 2 is provided with two projecting ridges 
8 on its outer surface. The receiving opening 3 is adapt- 
ed to receive the second element 2 with the ridges and 
with or without play. Once Inserted to penetrate through 
the first element 1 . the two elements 1 , 2 are connected 

40 to one another at the positions and P2. Although not 
shown in Fig. 3, the first element 1 could also be provid- 
ed with ridges on Its interior surface. Such ridges could 
be disposed to engage with the projecting ridges (8) on 
the outer surface of the second element 2. 

45 [001 8] In an embodiment of the invention as shown in 
Figs. 4 and 5, the first elongate element 1 is tubular and 
comprises two inner ridges 5 arranged to contact the 
outer surface of the second element 2 at two positions 
P^, P2. The tubular member 1 of larger diameter is pre- 

50 processed to form the two ridges 5 projecting into the 
interior of the tube. The ridges 5 can be fonned when 
making the tube by externally applying pressure to fomn 
a longitudinal crease or indentation 6 as shown in Fig. 
4. Altematively, the indentation can be formed only in 

55 the regions of the intersection of the two elements. An 
internal ridge could also be formed in the interior during 
the production process of the tube, whereby the outer 
diameter of the tube would remain circular. 



3 




EPO 



[0019] As shown in Fig. 5, the second tubular ele- 
ments 2 in this embodiment define tangential planes 1 0. 
20 which lie parallel to the plane defined by the centre 
axes X, y of the first and second tubes 1 , 2 respectively. 
The inner ridges 5 of the first tube 1 are dimensioned so 
as to contact the outer surface of the second tube 2 at 
the two tangential planes 10, 20 when assembled. The 
connection of the two tubes is then perfomied at the two 
positions and P2 where the crest of the inner ridges 
5 contact the outer surface of the second tube 2. As 
mentioned above, the connection at these positions will 
normally be performed by resistance welding for metal- 
lic tubes or alternatively by fusion bonding or adhesion 
for plastic tubes. 

[0020] As can also be seen in Fig. 5, the maximum 
width of the connection assembly corresponds to the 
distance W which is the dimension of the first tube 1 in 
the z direction. The overall width W is only slightly larger 
than the distance between the tangential planes 10, 20 
of the smaller diameter of the second tube 2. This allows 
considerable savings In space for applications to grid 
constructions where space on either side of the grid is 
often of importance. 

[0021] A further embodiment of the present invention 
is show in Fig. 6 wherein the first element is provided as 
a tubular member having three ridges 5 formed therein. 
In this embodiment, the second element 2 penetrates 
the receiving opening or hole 3 such that it contacts only 
one of the Inner ridges 5. The contact position is indi- 
cated generally at reference numeral 4. Thus In this em- 
bodiment, the two elements 1 , 2 are connected to one 
another at only one position. Depending on the angular 
spacing of the ridges about the centre axis x, the second 
elements 2 can be oriented at various angles about the 
axis X of the first tube 1 . As can be seen from Fig. 6, the 
centre axis y of the second tube 2 does not intersect the 
centre axis x of the first tube 1 . Generally, according to 
the present invention the respective axes x, y of the 
tubes need not intersect one another. This will depend 
on the particular application and on the relative diame- 
ters of the first and second tubular members 1 , 2 as well 
as their desired orientation with respect to one another. 
[0022] It will also be appreciated from Fig. 6 that the 
angular position of the ribs 5 could be positioned such 
that the outer surface of the tube 2 contacts two ridges 
on one of Its sides and one ridge on the other side. The 
skilled person will recognize from Fig. 6 that many com- 
binations of the ridge orientation and the second tube 
penetration position are possible. 
[0023] Fig. 7 shows another embodiment in which 
four ridges are provided to project into the interior of the 
first tubular element 2. In this embodiment, the receiving 
opening as well as the diameter of the second tubular 
element 2 is dimensioned such that the four positions a, 
b, c, d exist at which the elements can be connected to 
one another. As above, the embodiments of Figs. 6 and 
7 can comprise elements which are tubular in structure 
and which have circular, oval, square, triangular or rec- 
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tangular cross-sections. AlternSively, the second ele- 
ments could be solid rods having the various cross-sec- 
tions. 

[0024] A still further embodiment of the present inven- 

5 tion is shown in Fig. 8, In this case, the first elongate 
element is provided as an open profile, particulariy a U- 
shaped profile. However, any shape of the open profile 
is possible as long as walls la, lb, 1c are present 
through which the receiving opening 3 can be fomied. 

10 In the present embodiment of Fig. 8, the side walls la, 
1b of the U-shaped profile are substantially parallel to 
one another. This would make it somewhat easier to 
form the receiving holes 3a, 3b. for example by means 
of stamping. As shown in Fig. 8, the second element 2 

15 can be penetrated through the two parts 3a, 3b of the 
legs la, 1 b of the U-shaped profile. Alternatively, the 
base 1c of the U-shaped profile can be provided with a 
single opening (not shown) through which the second 
tubular member 2 passes. In this case, the element 2 is 

20 connected to two inner ridges 5, one on either of the legs 
la, lb. The connection position is shown by the refer- 
ence numeral 4 on the exterior of leg la. 
[0025] When the second tubular member 2 passes 
the profile through the legs 1a, lb, the outer surface of 

25 the second element 2 contacts a ridge 5 fomned In the 
base 1 c of the U-shaped profile. The contact position P3 
is then the single position at which the two elements are 
connected with one another. 

[0026] Another embodiment of the invention is shown 

30 in Fig. 9, where the penetrating element 2a is fomned as 
a plate. The plate 2a passes through a slot 3a formed 
in the first tubular member 1 . When inserted, a ridge 5a 
formed on the plate 2a contacts the crest of an inner 
ridge 5 fomned in the element 1 . As shown in Fig. 9, one 

35 plate element could be inserted to contact the upper 
ridge 5 of the tubular element 1 . It is apparent that an- 
other plate element 2a could be inserted into a slot in- 
dicated as 3b in Fig. 9 with the ridge 5a being oriented 
downwardly. In this case, the ridge 5a of the plate will 

40 contact the lower ridge 5 within the tube 1 . Other varia- 
tions are possible. For example, the plate 2a could be 
provided with two or more ridges allowing two or more 
connection positions with the inner ridge 5 of the tube 1 . 
[0027] Although it is preferred to weld the two ele- 

45 ments at their connected positions when made of metal 
or to bond the elements when made of plastic, it would 
also be possible to form the connections at the one or 
more positions by means of a fomn fit. For example, in 
the Figs. 4 to 9, at least one Innerridgeofthefirst tubular 

50 member engages with the outer surface of the second 
element 2. It would be possible to form a recess or in- 
dentation in the outer surface of the second element 2 
for receiving the crest of the ridge. The engagement of 
the ridge in the recess on the outer surface of the second 

55 element 2 establishes a form fit connection , which would 
prevent axial movement of the second element 2. Alter- 
natively, the first tubular element could be indented in- 
wardly to force a matching indentation of the outer sur- 
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face of the inner second element. The matching defor- 
mation of the first and second elements would also pro- 
vide a fomn fit. For example as shown in Fig. 2, an in- 
dentation could be formed in the outer tube 1 at the lo- 
cation 4. The indentation 4 would be deep enough to 
fomi a matching defonnation in the second tube 2. 
whereby an interconnecting fit would be established. 
[0028] The connection assembly of the present inven- 
tion is particularly suitable for the formation of a grid. 
Fig. 10 illustrates an embodiment of such a grid com- 
prising first and second tubes 1 , 2 arranged parallel to 
one another in spaced relationship. At their intersec- 
tions, the first and second tubes are provided with a con- 
nection assembly as described above. The grid con- 
struction fonried in this manner provides particulariy 
high mechanical strength while being light in weight. 
Moreover, only the first tube 1 need be further proc- 
essed, for example by the formation of the receiving hole 
or the provision of a ridge. The other cross tube 2 can 
be used as It is supplied from the manufacturer. The for- 
mation of the grid is therefore easy and inexpensive and 
readily adaptable to series production. 



Claims 

1 . A connection assembly comprising: 

first and second elongate elements (1,2) con- 
nected to one another at an Intersection, 

the first element (1 ) having a receiving opening 
(3) formed therein through which the second el- 
ement (2) is passed, 

the first element (1 ) being connected to the sec- 
ond element (2) at one or more positions (P^, 
P2) In the region of their intersection 

characterised in that 

the first elongate element (1) is tubular and com- 
prises one or more inner ridges (5), the ridges (5) 
arranged to lie close to or contact the outer surface 
of the second element (2) to fonn said one or more 
positions (P,, P2) at which the elements (1 , 2) are 
connected. 
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4. The assembly of Claim 3, wrorein the first and sec- 
ond elements (1 . 2) are tubular, the first and second 
elements being generally circular, oval, square tri- 
angular or rectangular in cross-section. 

5. The assembly of Claim 3 or 4, wherein the outer 
surface of the second element (2) is provided with 
two ridges (8) which lie close to or contact the inner 
surface of the first element (1 ) to form said two con- 
nection positions (P^, Pj). 

6. The assembly of Claim 1 , wherein the first and sec- 
ond elements (1,2) are tubular and circular in cross- 
section, the first element (1) having two Inner ridges 
(5) formed opposite one another with respect to its 
centre axis (x), the two ridges (5) contacting the out- 
er surface of the second tubular element (2) to fomri 
two positions (P^, P2) at which the elements (1 , 2) 
are connected. 

7. The assembly of Claim 1 , wherein the first element 
(1) comprises three inner ridges (5), the receiving 
opening (3) being'provided such that the outer sur- 
face of the second element (2) contacts one of the 
inner ridges (5) at which position the elements (1 , 
2) are connected. 

8. The assembly of Claim 1 , wherein the first element 
(1) comprises four inner ridges (a, b, c, d), the four 
ridges arranged to contact the outer surface of the 
second element at four positions (a, b,c,d) at which 
the elements (1 , 2) are connected. 

9. The assembly of any one of the Claims 1 to 8, 
wherein the first and second elongate elements (1 , 
2) are tubular, the elements (1, 2) being generally 
circular, oval, square, triangular or rectangular in 
cross-section. 



40 10. The assembly of Claim 1 or 2, wherein the first elon- 
gate element (1) is formed as an open profile, such 
as a U-shaped or C-shaped profile, the profile (1) 
having one or more inner ridges (5) arranged to con- 
tact the outer surface of the second element to form 

45 said one or more positions (P3,) at which the ele- 
ments (1, 2) are connected. 
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2. The assembly of Claim 1 , wherein an inner dimen- 
sion of the receiving opening (3) of the first element 

(1) is dimensioned with respect to an outer dimen- 50 
sion (d2) of the second element (2) so as to provide 
a frictional fit of the two elements (1,2). 

3. The assembly of Claim 1 or 2, wherein two connec- 
tion positions (P^ P2) are formed where the outer 55 
surface of the second element (2) lies opposed to 
the inner surface of the first element (1). 



11. The assembly of Claim 10, wherein the second 
elongate element (2) is tubular with its cross-section 
being generally circular, oval, square, triangular or 
rectangular. 

12. The assembly of any one of the Claims 1 , 2 or 10, 
wherein the second elongate element (2) is a plate 
(2a) which passes through a slot (3a) as the receiv- 
ing opening in said first elongate element (1). 

13. The assembly of Claim 12. wherein the first elon- 
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gate element (1) comprises a tube (1) having at 
least one inner ridge (5), said plate (21) having an- 
other ridge (5a) adapted to contact the inner ridge 
(5) of the tube (1) when inserted into the receiving 
opening (3) to provide for the position for connection 
of the two elements (1 , 2). 

14. The assembly of any one of the Claims 1 to 13, 
wherein the first and second elongate elements (1 , 
2) are made of metal and the elements (1, 2) are 
connected at said one or more positions (P^ . P2) by 
welding. 

15. The assembly of any one of the Claims 1 to 13, 
wherein the first and second elongate elements (1 , 
2) are made of a plastic material and the elements 
(1 , 2) are connected at said one or more positions 
(P^, P2) by ultrasonic welding, induction welding or 
melt bonding. 

16. The assembly of any one of the Claims 1 to 4, 
wherein the first and second elongate elements (1 , 
2) are connected at said one or more positions (P^, 
P2' P3) defomiing one or both of the elements 
(1 , 2) at one or more of said positions (P.,, P2, P3) 
so as to produce a form fit between the two ele- 
ments (1,2). 

17. A grid construction comprising: 

a plurality of first elongate elements (1) ar- 
ranged in parallel and in spaced relationship 
with one another, 

a plurality of second elongate elements (2) ar- 
ranged in parallel and in spaced relationship 
with one another, 

the first and second elements (1 , 2) intersecting 
one another, characterised in that the first and 
second elements (1,2) are connected in a con- 
nection assembly as defined In any one of the 
Claims 1 to 16. 



Patentanspruche 



Eweiten Ba 



zungsstelle mit dem zweiten Bautetl (2) verbunden 
1st. 

dadurch gelcennzeichnet, dass 

das erste langgestreckte Bauteil (1) rohrformig ist 
5 und eine oder mehrere Innenrippe/n (5) umfasst 
und die Rippen (5) so angeordnet sind, dass sie na- 
he bei der AuBenoberflache des zweiten Bauteils 
(2) liegen oder diese bemhren, urn die eine Position 
Oder die mehreren Positionen (P^ , P2) auszubilden, 
10 an der die Bauteile (1 , 2) vertDunden sind. 

2. Baugruppe nach Anspruch 1 , bei der eine Innenab- 
messung der Aufnahmeoffnung (3) des ersten Bau- 
teils (1) im Hinblick auf eine AuBenabmessung (d2) 

15 des zweiten Bauteils (2) so dimensioniert ist, dass 
sie einen Reibschluss derbeiden Bauteile (1 , 2) be- 
reitstellt. 

3. Baugruppe nach Anspruch 1 oder 2, bei der zwei 
20 Verbindungspositionen (P^, P2) ausgebildet sind, 

an denen die AuBenoberflache des zweiten Bau- 
teils (2) der tnnenoberilache des ersten Bauteils (1 ) 
gegeniiberiiegt. 



25 4. 



30 



Baugruppe nach Anspruch 3, bei der das erste und 
zweite Bauteil (1 . 2) rohrformig ist, wobei das erste 
und zweite Bauteil im Querschnitt im allgemeinen 
kreisfonnig, oval, quadratisch, dreieckig oder recht- 
eckig ist. 



5. Baugruppe nach Anspruch 3 oder 4, bei der die Au- 
Benoberflache des zweiten Bauteils (2) mit zwei 
Rippen (8) versehen ist, die nahe bei der Innen- 
oberfldche des ersten Bauteils (1 ) liegen oder diese 

35 beruhren, um die beiden Verisindungspositionen 
(Pi> P2) auszubilden. 

6. Baugruppe nach Anspruch 1 , bei der das erste und 
zweite Bauteil (1 , 2) Im Querschnitt rohr- und kreis- 

40 formig ist, wobei das erste Bauteil (1) zwei Innen- 
rippen (5) aufweist, die im Hinblick auf seine Mitten- 
achse (x) entgegengesetzt ausgebildet sind, wobei 
die beiden Rippen (5) die AulBenoberflache des 
zweiten rohrfdrmigen Bauteils (2) beruhren, um 

45 zwei Positionen (P^. P2) auszubilden, an denen die 
Bauteile (1 , 2) verisunden sind. 



1 . Verbindungsbaugruppe mit: 

einem ersten und zweiten langgestreckten so 
Bauteil (1 , 2), die an einer Kreuzungsstelle mit- 
einander verbunden sind, 

wobei das erste Bauteil (1) eine darin ausgebildete 
Aufnahmeoffnung (3) aufweist, durch die das zwei- ss 
te Bauteil (2) hindurchgefiihrt ist, 
wobei das erste Bauteil (1) an einer Position oder 
mehreren Positionen (P^, P2) Im Bereich ihrer Kreu- 



7. Baugruppe nach Anspruch 1 , bei der das erste Bau- 
teil (1) drei Innenrippen (5) umfasst, wobei die Auf- 
nahmeoffnung (3) so vorgesehen ist, dass die Au- 
Benoberflache des zweiten Bauteils (2) eine der In- 
nenrippen (5) beriihrt, an welcher Position die Bau- 
teile (1,2) verisunden sind. 

8. Baugruppe nach Anspruch 1 , bei der das erste Bau- 
teil (1) vier Innenrippen (a. b, c, d) umfasst, wobei 
die vier Innenrippen so angeordnet sind, dass sie 
die AuBenoberflache des zweiten Bauteils an vier 
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Posittonen (a, b, c, d) beruhrt, an denen die Bauteile 
(1 . 2) vertunden sind. 

9. Baugnjppe nach einem der Ansprtiche 1 bis 8, bei 
der das erste und zweite langgestreckte Element 
(1. 2) rohrformig ist, wobei die Bauteile (1, 2) im 
Querschnitt im wesentlichen kreisf onnig, oval, qua- 
dratisch, dreieckig oder rechtecklg sind. 

10. Baugmppe nach Anspmch 1 oder 2, bei der das er- 
ste langgestreckte Element (1) als offenes Profil, 
wie ein U- oder C-fomriiges Profil ausgebildet ist, 
wobei das Profil (1) eine oder mehrere Innenrippe/ 
n (5) aufweist, die so angeordnet ist/sind, dass sie 
die Au3enoberfiache des zweiten Bauteils beriihrt/ 
beriihren, urn die eine Position oder die mehreren 
Positionen (P3) auszubilden, an denen die Bauteile 
(1,2) verbunden sind. 

11. Baugnjppe nach Anspruch 10, bei der das zweite 
langgestreckte Bauteil (2) rohrformig ist, wobei sein 
Querschnitt im allgemeinen kreisfomnlg, oval, qua- 
dratisch, dreieckig oder rechtecklg Ist. 



3nen (P^, F 
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mehreren der Positionen 7n> ^2* ^^3) verbunden 
sind, urn einen Formschtuss zwischen den beiden 
Bauteilen (1,2) herzustellen. 



17. Gitterkonstruktion mit: 

mehreren ersten langgestreckten Bauteilen 

(1) , die zueinander parallel und in beabstande- 
tem Verhaltnls angeordnet sind. 

mehreren zweiten langgestreckten Bauteilen 

(2) . die zueinander parallel und in beabstande- 
tern VerheLltnls angeordnet sind, 

wobei die ersten und zweiten Bauteile (1 , 2) einan- 
der kreuzen, 

dadurch gekennzelchnet, dass 
die ersten und zweiten Bauteile (1 , 2) In elner wie 
in einem der Anspriiche 1 bis 1 6 def Inlerten Verbin- 
dungsbaugruppe verbunden sind. 



Revendications 



25 1 . Ensemble de connexion comprenant : 

des premiers et des deuxi^mes ^l^ments allon- 
ges (1 , 2), connect^s les uns aux autres k une 
intersection, 

30 

le premier 6l6ment (1) comportant une ouver- 
ture de reception (3) form6e en lui par laquelle 
le deuxi^me 6l6ment (2) est pass6, 



1 2. Baugruppe nach einem der Anspriiche 1 , 2 oder 1 0, 
bei der das zweite langgestreckte Bauteil (2) eine 
Platte (2a) ist. die durch einen Schlitz (3a) als Auf- 
nahme6ffnung im ersten langgestreckten Bauteil 
(1) hindurchgeht. 

13. Baugruppe nach Anspruch 12, bei der das erste 
langgestreckte Bauteil (1) ein Rohr (1) mit mlnde- 
stens elner Innenrippe (5) umfasst, wobei die Platte 
(21 ) eine weitere Rippe (5a) aufweist, die dazu aus- 
gelegt Ist, die Innenrippe (5) des Rohrs (1) zu be- 
riihren, wenn die Platte in die Aufnahmeoffnung (3) 
eingeschoben ist, um die Position zur Verbindung 
der beiden Bauteile (1 , 2) bereitzustellen. 

14. Baugnjppe nach einem der Anspriiche 1 bis 13, bei 
der das erste und zweite langgestreckte Bauteil (1 , 
2) aus Metall besteht, und die Bauteile (1 , 2) an der 
einen Position oder den mehreren Positionen (P^, 
P2) durch SchwelBen verbunden sind. 

15. Baugruppe nach einem der Anspriiche 1 bis 13, bei 
der das erste und zweite langgestreckte Bauteil (1 , 
2) aus Kunststoff besteht, und die Elemente (1 , 2) 
an der einen Position oder den mehreren Positio- 
nen (P^, P2) durch UltraschallschweiBen, Indukti- 
onsschweiBen oder Schmelzverbinden verbunden 
sind. 

16. Baugruppe nach einem der Anspriiche 1 bis 4, bei 
der das erste und zweite langgestreckte Bauteil (1 , 
2) an der einen Position oder den mehreren Posi- 
tionen (P^, P2, P3) durch Verformungeines Bauteils 
Oder beider Bauteile (1 . 2) an elner Position oder 



35 le premier 6l6ment (1) 6tant connecl6 au 

deuxieme 6l6ment (2) en une position ou en 
plusieurs positions (P^, P2), dans la region de 
leur Intersection, 



^0 caracterise en ce que 

le premier 6l6ment alIong6 (1 ) est tubulaire et com- 
prend une ou plusieurs nervures int6rieures (5), les 
nen^ures (5) 6tant arrangees pour etre proches ou 
en contact avec la surface ext6rieure du deuxieme 
45 element (2) pour former ladite position ou lesdites 
positions (P^, P2) en lesquelles les elements (1,2) 
sont connect6s. 

2. Uensemble selon la revendlcation 1 , dans lequei 
50 une dimension Intdrieure de I'ouverture de recep- 
tion (3) du premier 6l6ment (1) est definie en fonc- 
tlon d'une dimension ext6rieure (dg) du deuxifeme 
element (2) de fa9on a assurer un montage parfrot- 
tement des deux elements (1,2). 

55 

3. L'ensemble selon la revendlcation 1 ou 2, dans le- 
quei deux positions de connexion (P^, P2) sontfor- 
m6es ^ I'emplacement ou la surface ext^rieure du 
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deuxi^me element (2) est oppos^e k la surface in- 
t^rieure du premier 6l6ment (1). 

4. L'ensemble selon la revendication 3, dans lequel 
les premiers et les deuxiemes elements (1,2) sent 
tubulaires, les premiers et les deuxl&mes 6l6ments 
etant generalement circulaires, ovales, carrSs, 
trianguiaires ou rectangulaires dans leur section 
transversale. 

5. L'ensemble selon la revendication 3 ou 4. dans le- 
quel la surface ext^heure du deuxieme element (2) 
comprend deux nervures (8) proches ou en contact 
avec la surface int^rieure du premier 6l6ment (1) 
pour fomner lesdltes deux positions de connexion 
(Pi. P2). 

8. L'ensemble selon la revendication 1 , dans lequel 

les premiers et les deuxifemes 6l6ments (1 , 2) sont 
tubulaires et circulaires dans leur section transver- 
sale, le premier element (1) comprenant deux ner- 
vures interieures (5) formees de maniere opposee 
Tune k I'autre selon son axe central (x), les deux 
nervures (5) dtant en contact avec la surface ext^- 
neure du deuxieme 6l6ment tubulaire (2) pour for- 
mer deux positions (Pi, Pg) en lesquelles les 616- 
ments (1,2) sont connect6s. 

7. L'ensemble selon la revendication 1 , dans lequel le 
premier 6l6ment (1) comprend trois rainures int6- 

rieures (5), I'ouverture de reception (3) 6tantfournie 
de fa^on k ce que la surface ext6rieure du deuxie- 
me element (2) soit en contact avec les rainures In- 
terieures (5) k la position en laquelle les 6l6ments 
(1.2) sont connect6s. 

8. L'ensemble selon la revendication 1 , dans lequel le 
premier 6l6ment (1) comprend quatre rainures inte- 
rieures (a, b, c, d), les quatre rainures etant dispo- 
s§es de fagon k §tre en contact avec la surface ex- 
t6rieure du deuxifeme 6l6ment (2) en quatre posi- 
tions (a, b, c, d) en lesquelles les 6l6ments (1 , 2) 
sont connect6s. 

9. L'ensemble selon Tune quelconque des revendica- 
tions 1^8, dans lequel les premiers et les deuxid- 
mes elements allonges (1 , 2) sont tubulaires, les 
elements (1 , 2) etant generalement circulaires, ova- 
les, Carres, trianguiaires ou rectangulaires dans 
leur section transversale. 

10. L'ensemble selon la revendication 1 ou 2, dans le- 
quel le premier element allonge (1 ) est forme en tant 
que profit ouvert, tel qu'un profit en forme de U ou 
de C, te profil (1) ayant une ou plusleurs rainures 
interieures (5) disposees de fagon k etre en contact 
avec la surface exterieure du deuxieme element 
pour former ladite position ou lesdites positions (P3) 
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en lesquelles les eiementsjl^. 2) sont connectes. 



mtsTi . 2 



11. L'ensemble selon la revendication 10. dans lequel 
le deuxieme element allonge (2) est tubulaire, sa 

5 section transversale etant generalement circulaire, 
ovale, carree. triangulaire ou rectangulatre. 

12. L'ensemble selon Tune quelconque des revendica- 
tlons 1, 2 ou 10, dans lequel le deuxieme 6l6ment 

10 allonge (2) est une plaque (2a) qui passe k travers 
une fente (3a) en tant qu'ouverture de reception 
dans ledit premier element allonge (1). 

13. L'ensemble selon la revendication 12, dans lequel 
15 le premier element allonge (1) comprend un tube 

(1) ayant au moins une nervure interieure (5), ladite 
plaque (21) ayant une autre nervure (5a) adaptee 
k entrer en contact avec la nervure Interieure (5) du 
tube (1) iorsqu'elle est inseree dans I'ouverture de 
20 reception (3) pour assurer le posltlonnement pour 
la connexion des deux elements (1,2). 

14. L'ensemble selon Tune quelconque des revendica- 
tlons 1^13, dans lequel les premiers et les deuxie- 

25 mes elements allonges (1.2) sont fabriques en me- 
tal et les elements (1,2) sont connectes par souda- 
ge en ladite position ou en lesdites positions (P^, 

Pa)- 

30 15. L'ensemble selon Tune quelconque des revendica- 

tions 1 a 13, dans lequel les premiers et les deuxie- 
mes elements allonges (1 , 2) sont fabriques en un 
materiau plastique et les elements (1 , 2) sont con- 
nectes en ladite position ou en lesdites positions 
(Pi < P2) P^*" soudage par ultrasons, soudage par in- 
duction ou par liaison par fusion. 

16. L'ensemble selon Tune quelconque des revendica- 
tions 1 k 4. dans lequel les premiers et les deuxie- 

40 mes elements allonges (1 , 2) sont connectes en la- 
dite position ou en lesdites positions (P^, Pg, P3) par 
defonmation de I'un ou des deux elements (1 , 2) en 
Tune ou en plusleurs desdites positions (P^, P2, P3) 
de fagon k ce que les deux elements (1,2) s'encas- 

45 trent. 

17. Construction en quadrillage comprenant : 

une pluralite de premiers elements allonges (1 ) 
50 disposes en paralieie et en relation espacee les 

uns par rapport aux autres, 

une pluralite de deuxiemes elements allonges 
(2) disposes en paralieie et en relation espacee 
55 les uns par rapport aux autres. 

les premiers et les deuxiemes elements (1 , 2) 
se croisant les uns les autres, 
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caracterlsee en ce que 

les premiers et les deuxi^mes 616ments (1 , 2) sont 
connect^s en un ensemble de connexion tel que d^- 
fini dans Tune quelconque des revendicatlons 1 k 
16. 5 
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